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jolv u^ect ofiSie piewnt Invcnlfon, a 
ionfc device! daposed m « st«ck 
ielectrooic device tus aa cdgt bavin; 

looatioD thereon and wlierds elec- 
iaxrafiged to expose U» cxRitact loctt- 
y ed£e by fonnio; a itepped aui&oe 
cctde of the clactromc device atadc 
:? particular of the prese&t io- 
odIc device Mask » diipoied agaiuta 



Uaed daatoQMxic body u described herefB below, and 
whk3i can sl« be a ao^ interea(naeetk»; wizti»ard 
snay» patterned condvcdve epoxy; Bttuid metst; ^rfns 
loaded or tprisf oostactej fozz bttttase or anf 
other eledzica] jntgroonnectioai maaza. 

FIO. 2 shows a pIoraHty of aleetronic devices H, 10. 
18 afid 20, an aucked one on top of eadi otber. 
Electroalc devfeek U and 28 ire dspoaod ia inttesaie 
coolict with caqieet to eadi olihcr. Sectroi^ device U 
> c pfurality of contact locatiooi 10 laduwntpaaedaiwayfaim eleetn&fodevioetffiBrtbe 
igitleutoseiobttrateoostactiocA- ptopoie of aho«4at how (he dectioaic devtoea are 
:^aaected toatleattoocoostactloca- ita^ad.F£Q.3ahaw»fiHir^ectnsiedffvlceainaitBEk. 

Titt MnictuTv of FIO. 1 U not IMed to four, Ihcm caB 
;wctcQi*r aspect of the preacnt iBvao- be any sanAa of electrode devteec in a itick. Each 
i&teroffliflectioa between i2ie cfai^ M rioctroitlc device ess be ftoy type of u etoctronlo de- 
ia&d the mhitnte oontaet looatbs vice lueh aa s dieleotric materia! faavini dectneelly 
?fca} conductor bearing ^aatomerio oooductiiig iiaei tfaerelni Scu exsa^Ie & printed drcut 
:90Md between the chip ooonct looa> boaid and a ouMitUsed oeraaik. Altn&ttivdy, dec- 
fate camael lacatioa. troofo dcvioes of RO. 2 can be eeoncoadBctor ehtpi> 
ii partlctdar Mpect of the preaent ia> 20 for exainplei iiUcon difan and pZUon anedde ch^ 
:Fontc device stack hat at (cat! one ^ch etoctioslo device tf-MackedoiLto an adJto^ 

vice with an edge of each device lel badk by a diataase 
22 from the a4jaoeQt device. T&e MSbadt tl pnttMy 
the tame between each device. EK3t device hu at least 
Z5 one eontact toc^ion 24, prefecah}/ a pkrafity of 
oootact tocsdo&B aio&gan edfic f^don 24; TheaeftadL 
Z2 resotta h the oootact tpcfttknu M beh\g exposed for 
each device, la the preferred cnjbodktest, the top de- 
Woe is the stack 14 isprefen^ adBmar device that 
30 is having DO etectricat fimctioo but haviaig * itnwctiral 
ronetion but (h» b not neocBsarY. If the aetback 22 of 
each device is equal, theatmccurchssasti^ingleB. 
The resoltact Uackcd cfam atnwtBTB SO has a stepped or 
itaiicaied edge 82 with exposed dectrooic devfoe 
jtector between the diipoontact]ocaF> 35 contact locatkmt and the electronic devices ate of *Jtg 
^te contact tocattoos m the enbodi- asne rinnnwtni>» tiiete k e eomtponding stuped or 
:IOS. 4 <od ateifcesed eoz&oe 34 which can have additional 

secUp stack ofFtO. 2 with the struo- contacibcstiQiaor can be wltbotit device coiaBCtlcca- 
::!he eiectrica] intercoemection means tnns. The stnioture of FIO. 2 afaowi ea^ eSectroslo 
Jlposed in connection w± the chq> 40 device ateppedfaadkfipom as adjaoeotctectnnic device 

aioog (he same direcdos 9& Between each a4^acent 
:)rgedviawof theeiectrios3hi1ercon- dectrosb device stteb ai U and ti there b pre^nibly 
:fIO. 4. - as adhesive, such es an (poxy cement to keep eadt 

in-onhogMfll itadcicgofchipj «jonB eJecttotdc device of the stack 30 pfayrically adhering 
;)e&dicular ^recttoiu. 45 together. An adhesive l^cr is not shown in FIO. 2. 

AmaticsHy shows an a^iaratns and Ahernatively,thedeetrBnicdevteesoftheftaok90etB 
jtfhig the stacked stntctnrc described be medhantoaliy held (ogetiber by * ctamp, Tlieie may 

also be spaeeti pitted befcwees tibc devisee. 
i stacked atmctuse dectricaUy oon- FIO. 4 dsowi an electronis device stack 30 havbg 
trate by an tateroonoecdon tteens 90 nine electxosse devices 40 m the sted:. Electiodc de^ 
>/td coadncton b u elastomer. vice stack 30 edge 32 having the expoted dectccmic 

toother embodcnent of the stepped devloe oontaotloQsttossisdiqpQsedB4MeeBtsaiftoe42 
;«scttt iDvemion with oontact locadon of ttibMrste 44. Surface 42 oTsuhstrate 44 has a pHwAtiiy 
y connected to snbatrate eontact k>ca- ofoootaotiocBtiona 46 tbereon> Contact tocatIon«4( are 
a. K dectiicsBy interconnected to contact looMions 34 of 

^nnESCRnmoNOPTHa dectraiacdevioei40by meiw»4•whiBhoaabe»pln- 

^^^^Sm^^™ ^-.^jf »^ 

oe^ve contact torjpoDi 24 and e sib^ 

view of sn embodiment of the present atnte contact locatioo 44^ Where idder aosndi ere 
:ie 2 has at least one oontact boation 4 SO used the ooBtroUed-GoQapie^hip-Mimec&M asctKods 
)c device 6 lias at leest one contact deactfted in US. Fat 3>40UU and 3y<Z?M to 
or surbce 8 alon^ as edge la Eleo- MtOcrt ^ teachings of which are Incotponted heidn 
^ en opposite surface 7. Electronic by feDsrenoe. Stepped edge 34 ofeJeetronie device stack 
w angle 13 with rispect to sobEttftie 30\^Uohlso^otltetoste^ededj^33itdlsp^into 
idocMrthogand angle* that is not 90 <5 e stepped groove 36 ia the nizftce of heat nnk t«. The 
jc device (contact location I is deor saepped surf^ 34 of dectioido de^^ stsde 30 pro- 
p to sDhitmte oontact locsdoa '4 by vldci an enlarged Nfffiice area than wodd be provided 
BusnsUwhicheaiibemetat- if each electnoie device were stacked ordtofcoalty en 



'ice for cbemd eonnectiOB to a beat 

>llFnON OF THE DSAWZK05 
mstic rq>rei£iitation of one chip hav^ 
m thereon alt^an edge dectriosiSy 
:tubstrats having contact locstions 
:lhe chip stibiendi a nca-ortbogonat 
:i to the nibttnite. 

; plurdhy of chip* staciked in a nos- 

:ui eSocgftted cylinder having electri- 
hands thereon which ti vsed as the 
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electronic device is lbcate"cl~orr 
corresponding step 130 fixture 140 and not 
the previous electronic device. 

(16) Step 5 — Go to step two to load the 
next electronic device. 

(17) FIG. 8 is a diagrammatical cross 
section, similar to that of FIG. 5, 
showing an alternate means for electrically 
interconnecting the electronic 

device contact pads^ 224 in electronic 

devices 240. Wires 250 are bonded at one 

end 252 thereof to the electronic device 

contact pads 224. The wires can be, 

for example, of Au, Al and Cu, for example 

of 0.001 to 0.003 inch diameter. 

The joint between ends 252 and contact 

locations 224 can be a wire bond. The 

bonds can be a flattened ball bonds or wedge 

bonds both of which are commonly 

practiced in the art. The wires are bent at 

an angle to the electronic devices 

surface 254 by jogging the bonder platform 

that the part rests upon after to 

bond is made. The end 256 of wire 250 is 

severed at a predetermined position. 

The ends 256 may be bent, laser-fprmed into 

ball shapes or left as straight . 

wires. End positions may be manipulated to 

assure a given grid geometry for 

contact to substrate contact locations 246. 

The array is then encapsulated in 

an elastomeric, e.g. silicone, material 

leaving the ends of the leads free. 

There are two preferred methods for 

encapsulation of the leads. The first is 

to fixture the array so that the balls form 

a plane at the top of the part, and 

then to introduce a controlled volume of 

liquid encapsulant into the area of 

the leads. The spaces between the leads 

fills by capillary attraction and 

stops at the base of the balls. The liquid : 

is then cured at elevated 

temperature. The second method is to first ' 
encase the lead ends in a water 
soluble solid, i.e., sugar, by dipping into 
the liquid form and then drying. 
Liquid elastomer is then forced under 
pressure into the space to be filled and 
cured. The water soluble cap is then 
dissolved away exposing the ends of the 
leads. 



he assembly may be pre ssed to the 
substrate or solder bonded as j 
described above to the substrate contact 
locations 2^6 on substrate 244. 



(18) FIG. 9 shows another embodiment of 
the stepped stack of chips shown in 
FIG. 2. The stack is disposed on a 



I: 



j substrate ^^^Q J^gyif'^'^f ^ Qf j^l 
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Is t mor« pvtktOar tspect of llift pfncEi farwBt^ 
vdttTkUiy of efaotrasiio devises lUq^oaed fn A suck 
»id whcnia cftch clactnzufi deviw hu 8a edge h9>ftng 
It lost fiat OQBtacilocittoQ thcr«oo md wtiema elae- 
trordedewioatrevnutgod to expose «h«oo«taotlccL. 3 
tloQ on etch edfi* by^ fomina i itsppod tadue 
«toDf Itut OM 8fde of ihe elecArook device flick. 

Zo laoihcr soore ptrdcultr ttpect of the prttcat ka- 
vfislios, fha elecArottic devtee b dkpoMd lydut « 
cobitrftte htviag * phtrality of eoattct locatiou 10 
thsraoD, then bdsff It leut ooe siAstrite eoouet loea- 
to ^«ctrtc«!ly coBsectad to at tssit one oostiet locft- 
tiozL 

Another StOtre puiiosdir Mtpect rftheprcKot hivra< 
tion a the clectricil intenwi&MttoB betwecft the cih^ \i 
cQsttct locatloc »&d U)hunrt« cootsct iocetion 
through aa deetdcal oooductor betnag elutooiertc 
body which ii deposed between tbe chip ootttaot loot- 
ttoo Slid the tubitrtte oostict locst£oc> 

In asotiier- mon particultr npect of the pfeieot fn- 30 
vemioe* ^e decuooto devtoe itadi )m nt Inst one 
other stepped eusises for dwimel ooasiectioc to e hetl 
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BRI^ DBSCRIPtlON OP THE DRAWINGS 
no. 1 ii B srhnnftfa icpreiciiUtion of one chip faav^ 
ins ooi»act tootdons thereoii along fia ed£e cleotricilly 
oonnected to a subatrata baviag ootntaot Socatfoft* 

with Mspoet to the «idtstnt& 
FIO. } thowi a {rfisraUiy ofobfpi stacked in a 
ord)Q£0&al amngensest* 

PIQ. 3 ifaows an eSbsssted cylSsder hevS&g tlecsn^ 
oaHy eoodaai^g bonds thcrooB which is wed ai the 
eilectdc8IhltercQttfieetorbe^lve£tttheQIupoo^^taotlo^ 
tkms and the wbstritt cor.t*ct locatfons is the embo£. 
meats shown £n 4 aad & 

FIO. 4 shows the chip Slack of FIG. 2 with the Btxuc* 
hue of FIO. 3 as the eiecthcal iaterconnecto meafit 
end a htas stttk disposed in ooanectioQ with the chip 40 
stack. 

FIG. 5 ii an eaiareed view of the ekotzicat ictereon- 
nection means of FlOr 4. 

FIG* ( ibovs um-QittogDnal BtacJdsg of oh^ along 
twDmottttUjrperpezKtlctflardirectloos. 4S 

FIO. 7 ^agrafnmaripaPy shows an appvitus and 
tnethod for &bncatm« the sucked itneture deicHbed 



FIG. • shows a stacked stnictu» eleottlcslly ooo* 
neeted to a «n%stme by aa ktenxHtsectna swuii 50 
Ibmed flKXA fOAed conductors b an *i«rtwp^>f, 

FIG, 9 sbowa another e mb odtei tt i t of the stepped 
atroetonof OepKaent {DVCBtfoB iHitk contaet tooatten 
thereon eilfietricany connected to sabstnte oontaot loca* 
tiott by wt» bonds. u 

DETAILED DESCRIFTION OP TKB 
FREFERILED EMBODIMENT 
FIO. 1 ia a side view of $a eaibodQinent of the pKaent 
hiventio&.Sobit»t(e 3 his at least one contact locatioo 4 
thereon. Elactroaio dcv^ tfhasat least one oontact 
tocactfoa S on nutjor ttvfKO a tSoag as edge la Elec- 
tronic device € has in oppoahe sBrfaoe 7. B le ctro ftte 
device 6 sobtands an aagte 12 whh reject to tt&atzate 
1 Anglft al is a son-onhogona! wb^ thai is not 90 & 
dapees. Ekctranio device 6 ooBtacl locatkm i is eleor 
criealiy connected lo s(ib«t<«te oontact locetios 4 bv 
e k ct ria l tole rcoHitf t tton m e ans U whteh can be meaai* 



Used ekstocoetic body as i, 
which can aho be a Bddes 
amy, patterned coadnctiv 
toided or apfing oontacu 
other eieotrioai fatterooftfle; 

FIG. 2 ^ws a plara£tyi 
18 and IQi wliich are stack': 
Bicctfoafcdtvfoct Id, U ati 
oontact with respect to eaei: 
la Aowtt spaced away frosi 
ptnpoie of showing howi; 
ttu^Kd. FIG. 2^haws (bttr! 
The stnictute of FIG, 2 is t 
be any of rieetxot 

dtiouQoio device can be d 
vscB ancb u a die3eetnc 
oondm^cg Hnea tfaefcin, f> 
boatd and a metaOiiBd c 
tmmc devices of FIO. 2 < 
for <>ttmpAit^ sffiooB <^hiss 
Each dectranic device k i 
vfcce with an edge of each t 
22 ^Offl the a4|acant devh; 
the same between each dev 
one coDtaa tocatkn 24,; 
contact tocadoBi along an 
22 results in the contact 
eaeb device. la the piefeb 
vice in &e stack 14 is pinS 
is having no electrical 1^ 
fimetton bat this k not na 
each device: i* equal the ft 
T^ xesoitaat ^acikfld chip ^ 
•talrcaaed edge O wtthi 
contact locationa and if tli«: 
aame dtmeneion, ibttc is 
it ai r caaed suifkoe 34 whi^i 
contact locatkifii or oaa be^ 
tlonai The strttctnce of FI< 
device stepped back ftomi 
along tbe same dtreetion ; 
dectranic device each u i 
as adhasrve, anch aa aa < 
eiectrooio device of the a; 
together. An adhesK'a \xi 
Akensa^eity, the tteottow 
be saechaoiaiSy hsU ttq^i 
suso be nacen |daccd bcKi 

FIG. 4 shows an ^ecthi 
Bise deatroidc devicea 40; 
vice ttack 10 edge U ha^ 
device oonta ct locations is 
cf rahstrate 4i Sorftoe 42 ( 
of cottlact localionadd ther! 
eleccrioally icteroonaected 
dectvoaic devices 40 by d 
rality of aoSder sounds ^ 
devise coBtact hxaitiona 2 
etxata oostact locatioa 4d;i 
need the ooatfoOed-cdaap 
dea&ffbedhiU^P&t.Ko^ 
hSHer, the teadibiga of w} 
by nficpenceii Ste;^yed edge 
30 whish is oppoaite to stc( 
a staged groove 16 k iba: 
•tmped lorftoe 34 of etecE 
videa an enlarged suxftca s 
If each eieesronic device « 
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